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(54) SEMICONDUCTOR DEVICE AND ITS MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device comprising a heat-resistant organic material which 
satisfies various characteristics for application to a 
semiconductor device combinedly in a water-proof 
adhesion, chemical-resistance, and heat- resistance, while 
a remaining stress generating at cooling after thermal 
process is suppressed low, and an inorganic material as 
well as it. 

SOLUTION: A semiconductor device is manufactured 
which comprises, in lamination, an inorganic material as 
well as a heat-resistant organic polymer material with an 
elasticity of 4.5-10 GPa, linear thermal expansion 
coefficient of a coat at 100-200° C being 25-45 ppm/° C, 
and glass transition temperature (Tg) measured with a 
thermo-mechanical testing device (TMA) being 300° C or 
below. 
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&T*2 Omo 1 %*flS-Cli, Pt±^4. SGPaMl 
OGPaOTTfot), ^OlOOt^f)2 0 0°C<DM 
K§5ffi»*S 2 5 p p m/t^±4 5pp m/t^T, 
KttWKW (TMA) \Z£oTmfelsti1f7Xm&iBig. 
(Tg) ii2 4 0t£ii % 30 0W^^^7^ 

[0030] # y 5 Ktt«EflcJ2:«*ttS*r2»Ai-S«a 

r^/mt f&x&m tzm-rz y&r^ -e w 

f;V7;V3- yu, 2—7^ yn^;ut^^f;i/T;U3 
— /K 1 -7 ^ y e-f >U3Mr*>— 2 fcVKTA'a — 
A\ 2 - ^ ^ ^ y ^7 ^ Kx^/U7^3-;u, 2— 

l4-fi^^t--5^3t»i4 Omo l%£Lh-0£>6&- 
#*L<*1\. *fc, 4M9¥6— 8 0 7 7 6#4*»tCf2 

&ffl^3r*fc-0#3. 7^# U 

<fc£»J: UCtt* 2- (N. N. ^^f/W7^y) 
yl/T^yu— K 2- (N, N, i?*?-fiSr%S) 

PW^DW-h, 3- (N, N, ^^W^ y) 
;/u tf A-y ^ y t— K 4- (N, n, ^w-; 
J) ttA>T#y\> — K 4- (N. N. ^f;V7^ 
yW^^!)U-K 5- (N v N, v?>f/W7 

7 5 y) 'Ofvwy y 6- (N N Nx 

f-^T^y) ^W^!JU-h, 6- (N, N. 
>fA7^/) ^^r'W^^yu-h, 2- (N, 
N, ^f/U7^/) i^u*>yt^- K 3 — (N , 

yg§-2- (n, n, e^y^/u7^y) ^^-/k y/^tr 
*y$-3- (n, n, ^^7^;) ^ntr/K y 
A*e*v$?-4- (n, n, -^y^/ur^y) :/^vk 
2-7-;yxf;i/r^ yu-K 2 -r ^ 



Hlz-h, 3-7$;^of;l/7^ y K 3-7 

^/^ntvuy y i"— k 4-7^y^f/^7^y 
u-k 4-7-;y^f/M^^y^F, s-75y 

^yf^7^yi^-b^ 5-7$ww y ^ 

— k 6-7^/^y^7^ y u~ K 6 —75 y ^ 
*^vuy y 1^- k 2-7^^f^y>'t>- 

2-7^;^k y^t^y®-3-7^yt3t' 

✓K yyUb^V^-4-7 5 /zff'/l'teX&m? hfr 

;Hl:MLT, 0. l-3^Sffi^i-6r.i:j6^*b 
<. o. 5-2. 2^gS^i-^r fc*sj:9#*uv^ 
[0 0 3 1 1 &&W<o&ft&&&TZl8fe&j&V*< 7 >&& 

/^u/v^tD-o^y^^y 2, 2' -s** 

h^ri/Tir h^3iy V, 2 — t Kp*V- 2 — y 

d ft 7 x ; y^(D7 1 F 7 x / 1-tKo 

y^y^ ^xf ;v^t^fy hy^^^^f y 

— 0— y h^'>^^/^7-fe^— A^co^v^A^^ft^ 

2, 6-^ (4* -v?7^K^<v-y-Vu) -4-y 

^y^^t/y, 2 V 6' -v^ (4* -i^7i^K 

^/u) t^yA, 1 -7x-/u-yo^y^ty- 2 - 
(o-y a-) ^-^->a, l-.7x^- 

1 -7x^/u-yn^y^ty- 2 - (o-^y 

^-^ri/A N 1, 3-v/7x^^-/D^yh'J 
JT^- 2 - (o-^ h^r^/U^^/W) ^-^r^A % 1- 

7x-;v-3-xh^y-yo^yhy^-y-2- (o 
^ y y y /j: ifoN - 7 y 5) ->yi> ^<i/V<<)\"< 
^^y-fe:^^^3&^v>bi'L5^> ^^co^-C^" 

Huta^^y-f 5 KBuig^ i o os^icMb> i-i5 

10 0 3 2] ^xn^ttXtttr^SttlStaAMCc^^ 

^ 0iJx.^N. N' -^fMM7U\ N-y^ 1 
/wt'p y K^. N-if/U-2-foy K^. N, N' 

/Wrc— p-<y^ y y 7^ hy, 
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tfy* S h*mn# 1 0 Ofifi$Biw*f L, 1 0 0 — 4 0 0 

ioo33] *mw<D&yt&&ttz>®mMi&mz^ 

^-o-^vi^y /v^x^ y k 

=i—Asi?T? V v— K f^JfJO^e/uife 2 - 2 0O#y 

^y^xD^ij h^^tr^!) 

t ^ K&r/_Lfe<ox^ y h^/ciita^-ra^^^ y 

tt, RM®2^^y^-l 0 0mS:S|5^*J, l-5 0lig|S 

10034] »:Jc % --*»K^«*tt«r*r+a»i§liari£«i 

> % 4, 4* -tr* (v?xf;vr^;) ^<y/7x; 
2 X (4 ' — i^nfvux % y^iy-^ju) v 

^o^y^y, 2, (4 * -v?x^7^;^ 

u^^rtfV >\ 2, 6-fc-* (4* 

^r$/^<yf» -4 — p« j ?yi'->^ D^>^r-y-y 

2 v 6~t*^ (4* ~^xf/W7 ^ y ^<>lf/V-) -4- 
^^n^fyv, 4, 4 ' -tr* (vMfvKT 

^y) ^7/1.3 ^ x 4, 4' - tf* (e;xf-;vr^y) # 
/w^v x p-^f^7;;yyt;!)ry^y^ 

p-v^fvi^x^y-o-^y 2- 
(p - -^^ fAX S y 7x^/ut'7x^i/>) -«<yy 

fr*/- 2- (p-^^7;/7x^^t*nl/ 
» ^y/f7y-/K 2- (p~^f;V7^7 7x 

^t^^y) yf7hfr/-/K i, 
(4* -i/^f-yux^y-oif/u) x-trh>\ 1. 3- 

fc** (4' tVT ^ y^X-yvU) Xirh>\ 3, 

3' -^A-tK— A'-fc*;* (7-v>xf/U7^/^-7y 
^) , 3-Xirf A-7-v^?vUX^y>^y V, 3 
-x h^vofryM^-A- 7 - v?y f AX ^ V ^|jy, 
3 -- <yya ^s^Atf— a- 7 - f A-X ^Jt?~* 

!)y, 3— y h^r^/U/K^I/- 7 -^xf/U7^7^ 



v!)y, 3-^ h^>#A/K:xA- 7-i^fAX ^ y 
^^y>, N-^a^A-N' -cc^vi^^ ax s 

> v N-7xx/Wi/x^/-^7^y x N-p-h!)^ 
v? m ^ y — AX ^ V, N-7:*=.A:n*y— AT5>\ 

4-^t!i;^y/7xyy, so* fvi'T £ y Scfi* 

^V7^;K i;xf;b7^Mf®-f V7^/K 2 
->^7 p f'<yX^^^;K 1 -:7^~A- 5 - 

— A% 2- (p-^f;U7^^f y^) 

/k 2- (p - ^f a^7§ y*f y a) ^<yx 
f7^-;K 2- (p-^w^y^tu^) 7 
h (l % 2-d) fr/-;K 2- (p-S^y^A-X^ 

y^>y-r/u) i/v^^tf^n. flSjffoAT, > 

/i'*7bmt:*rt&itG&h* y7y^7;/7xx 

v\ rixbJi^^*fcl^2/it^L5^com^t>iir 
-Cffl^<b*-u ^rco^PfiJimriaomr^^y-^— 1 o o 

itgcic^L, o. i — i ommufrfriz uv\ 

[0035] £/c, ^iBW^JBJfettiafiR^tcii, s*tt 

yu^f/l-^y h^ri/iy^V % 3 y a^r^d 

/V h y ^ h3riyp<fvt'-3-t , -<y 
v^y t°yi->7 h^-iy- 3 - ^ y K^rV^ 

□ tVMf^y^y; n— 

^Pt» >W ^ K; N — (3- (hUxh^ 

-3, 3* -tr^ (N — (3-Mxh^-y>yy;w] ^ 
u hVUT ^ K) -4, 4* -^;^ygf, -<x-fef — 

1. 4-t*>«v (N- [3- hyxh^v'i/y.yV) ^of 

y^X^K) -2, 5-^ywsHvift^3ftSfflv^tt5. - 

ix^<o^^#j<D^paiifluiaomF^^ y 100 

It^l:^L, 0. 5~l 0Sfilf(5cot5ia^ix^ui/\ 
[0 0 3 6] *3BWo«3tttS:W-f5l«lli»tife«| 

xho y^7xx;V7 ^ V, p ~ t e r t -/Wf 
/K 7x;f7v?y, N-7isyW-7^7 ^ 

2 X 6 - ^- t e r t -Xf A'- p - ^ f ^7 x / - 

/p. 5-xhny-8-tKp^y^;!)y, i h 

py-2-t7H;K 2-xhpy~i-t7h- 
/K 2-^ hPy-5- (N-^f ^-N-^l/7*y 
Pt>7;;) 7x7- N-^fpy-N-7xx 
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JVM Kd^t'>^7 ^ yjV^- £ N--=- Fny- 

N (1— J-^Tvl') bKD^v'/UT^yT^^^AJI 

OOS^dtt U 0. 0 O 5 — 5 m&gW&Wfrfft* 
[00 3 7] 

icnmzvimTz&* *mmm<oimtt^h,t>£.j:<*x 

(l) aa«*(OiBS 

KSrftfc. fcfc'U tt&m 7 Z1t*> 4 

©W*aofik«;lM^ M^^W^« (FLX-2 
3 2 0) «rffli^TJBI^Ufc 0 ieLTTie^;(2) Srflli^ 

10 0 3 8] 
1*21 

<5 = EhV{<W)6RT> • • • (2) 

t : *J» 

R : 

[00 3 »] (2)flHaM«HN&* 

^F^PP^yfy5 5lf%, y^;<— ;W2 5fi 
(JWCftftx* (tt) HMKK7 l o) , fci^pf 

4Sft%«|R (^7!i7yh («0 HAZ-300T) 

[0040] o) mfcmmiftnk 

^Wy^-ttl 3 31C, 2 kg/mm 8 \ 100 

%Rh£>^{£Tl- I 0 .0fl#rat*J#Lrt:*£ % 5 o o c<o;>^ 
~:/>'q^^ 2«$p B m8if&, ^y =i^r>^^— ±o#y-r 



ofc 0 

6 k g/mm 2 ex±-«**a» 

6 — 4 k g /mm 2 •—^ > "^ >; F& 
4 kg/ mm 2 ?fc$!---^F& 

[0 04 1] (4) JRiZ)3|l^<OjB!J3t 

(1) £l^8IKUT^;h,fc#y ^ KKfr7?4bMi 

9. Mii^ASTM-D-8 8 2-8 8l£££o-C 
(5) &<D#7X^l^kim&»#<omfe 

jf7x&»m&* (4) ^^tcu-c^^ 

|»l-(TMA-5 0i) «rfflV\ #S10V5), 2 
0 0g/mm 2 <Dffim&M?X, Ii#itTt'i^t 

[0 0 4 2] (ttttMD 2 y y h;Ug(Dt/<7^7 
^ ^ ^ 4 . 4* — 3j-*fS*7*A*~*$*#F (ODP 
A) 15 9. 9g, 2-tKo^^f/M^^yi — 
h (HEMA) 138. 1 g&t/v --ff-x* =7? h^4 
OOgSrAit, i^Tt*y^8 1. SgSrJPx. 

i/^p^v/;^/^^;K(DCC) 2 0 8. 4 g 
tey-rf^nv? h>-l 8 0 gtd^Ufd^^Tk^ 
Tx «M*U/id»^4 0^ra^aix.. i^T4, 4' — 5> 
T ^ V ^7xs^x- yvU9 5. 8 g *-y — :/^n 7^ 
h >3 5 Om nc^Ufc^^^7k?frT. J£#L&a 5 £> 
6 0 5^f«1T-*Ux.fc o ^1&-C 2 R$ffi«#3L ai^/PTA^ 
— ^3 0m 1 &to*LX 1I$RI«#U ?-^fP7^h 
y4 0 0mll:Mfcf, ttfR&^iBl-J: 0Bfcvvc»*> 
3 y v h/uoxf^T;W3- ;W^P;L, ^ 
^LfcM$:fh7t KP77V1. 5 y y 

[0 0 4 3] (tt^j2-9) VXY<T>i&\ <Jfc<&#]2- 

9 r±. No. 2-9tc*t£1-£o ) C^lfcrh7*^ 

tfl'ffiS— «S*&* (T CD) HEMACO 

Ot$fc0iJlO) NMP^ic®i:tt:2 0%^>i®^^ 

HTl^MlUtt NMPM^, DADPE9 
5. 8g»«, ODPA 159. 9gM 
U 4 0^MT8^TOIUtl^$:Mtt o 
(ttftW 11-15) £AT<*>* 1 (Jt«*« U-15 
No. 1 1 - 1 5 l£*t/Si-£o ) l^UfcTCDW 
DA^lItt^V\ tfctt« 1 O i: 
LT^yv-^^#/Co 
[0 0 4 4] 

[3c 1] 
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311 



No 


TCD 


WFMA 

Itmurl 


nrr 


DA 


2 


;rM*j(CCPA) ( 159. 9 g) 


139.4 g 


208.3 g 


4, 4*-fcf^ (4-7 
(BAPB) (176. 1 g) 


3 




139. 4 g 


208.3 g 


4. 4'-tf^ <4-T 
^ y^oi/^^) is 

x - — • /\r s^- fv <s aT 

(RAPS) 

( 206. 7 g) 


4 


BUM (116.3 g) 

VrurliJAJ \ .VJ. 1 gj 


139. 4 s 


208.3 g 


4, r-^Tty-Jy 

foe 0 _\ 


5 


ODPA{l59 9g) 


139.4 g 


208.3 g 

- 


2, V-iSt^fr- 
a a 7 — v7 ^ y K 

7x^/U (MTB) 


6 


PMDA(112.3g) 


139.4 g 


208. 3 g 


MIB( 101.5 g) 


7 


PMDA< 112.3 k) 


139.4 g 


208.3 g 


2^*-lf^ (p-T? / 
(BAPBO) (200 lg) 


8 


PMDA(112.3g) 


139.4 g 


208.3 g 


DADPE<95.8g) 


9 


~<feK^(BPTDA) ( 15l.5g) 


139.4 g 


208.3 g 


>tPDA) (49.8g) 


11 


ODPA( 127.8 gX PMDA(22.5 g) 






DADPE(95.8 g) 


12 


ODPA( 95 9 g). PMDA(44.9 g) 






DADPE(95.8g) 


13 


ODPA( 63 9 g). PMDA(67.4 g) 






DADPE(95.8g) 


14 


ODPA( 32.0g), PMD A(89.9 g) 






DADPE(95.8 g ) 


15 


PMDA{112.3g) 






DADPE(95.8g) 



[004 5] .(*tt«i~6) £17^2 (3*16081- ttWl i:[5lIl:U^y-7^^#fc 

611 No. l-6i^ta o ) t^LfcTCD<r;i [0 04 6] 

^£fi, HEMAOf, DCC^f, DAOliiM [^2] 



H2 



NO 


TCD 


HEMA 


DOC 


DA 


1 


PMD A (562 g) 
ODPA(80.0g) 


139.4 
£ 


208. 3g 


XfTB (101.5 g) 


2 


ODPA(UL8g). 
PMDA(33.7g) 


139.4 
g 


208. 3g 


MTB (101.5 g) 


3 


BTDA(116.2g), 
PMDA(33.7g) 


139.4g 


208.36 


3?S£'- y-hy 
A#-VT^JVyx.~)V 
**>(TMAP) (121.6 g) 


4 


urf u n> -is y 9 

)m~n*& (6FDFA) 

(I14.4g). 

PMDA(56.2g) 




208. 3g 


MTB (101.5 g) 


5 


6FDFA(91.5 6) . 
BPDA(90.9g> 


139. 4g 


208. 3g 


MTB (101.5 g) 


6 


6FDEA<45.8 g) . 
BPDA (121.2r) 


139. 4s 


208. 3g 


MTB(101-5g) 



[0047] tt^0)j i-i5. \ - 6-c»kitfc ^u^w y h 4 g , 1 -^^^/u 

1 0 0 g , i/y yK/n/<> h !; aj-i^- 2 -5 -t/l-jjy' hT h7^-^2 g, N- y^-/Uis^ 

- (o-^h*i/Jj/i>tf~;u) t^4g, f h7^ ? S —>VT ;^4g, N — [3- (M>^h3rv">y 
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ft4 O^Xlctt«^jWSLT«3fett**r5»iaffl"^ 

^7y/<-NSR 1 7 5 5 i 7 B (.nri^JB KJ: 
9, 3 0 O m J / c m 2 ^x^^^-^K tt e 

v^i£*±®!D-s p i n 6 3 em) -v^zfu 

[0 0 4 8] -<D$^^ — £#&7*u^A^3r^r*P 
(^^K/W|i|{VF"2 0 0 0l) Srffl^T, 



[0 0 4 9] 
[^3 1 



3*3 



[0 0 5 0] (HlfeCT * 



NO 


rfrr ■ * - 

a) 


03*0) 






. 




rt Ir 1 

flu^ I 




33 


2.9 


57 


240 








■ * -1- * fi -1 > n 

tfc&032 


32 


2.9 


63 


236 


x±i JUT 

ait 






tfc*c^J3 


37 


2.8 


60 


260 






^ j 




45 


3.3 


45 


350 


^& m 


m . 


m 




45 


3.8 


40 


2S0 




&*? 


m 




5 


9.8 


12 


3&0 


« « * 








20 


ft, 5 


20 


>400 


^& (M 

S3 








35 


4.3 


35 


>350 


<fB 
A * * 






few 


20 


9.0 


10 


>350 


m 
mm* 
m 








33 


2.9 


60 


270 










34 


3.1 


55 


280 






m 




34 


3.6 


50 


300 






« i 




35 


4.0 


47 


320 






« i 




35 


4.2 


41 


355 






1 




35 


4.3 


36 


390 






^ft ! 




21 


7.6 


25 


250 




ASP 






20 


7.0 


29 


270 


&& 




m \ 




25 


8.5 


25 


2S5 










27 


5.3 


40 


265 






j 




26 


4.9 


40 


270 

























[0 0 5 1] 
[^4] 
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3c4 



NO 




ma 
text* 

Offi) 


(GPa) 


ppn 


CC) 


y 

mmt 


at* 


14* 




tt**£*3£50 g 


25 


4.9 


43 


262 






Aft 1 




tt**0*3£5o g 


23 


5.1 


45 


285 










tt*£#j3£30 g 
tt|£0!8S:7O g 


19 


7.6 | 


33 


295 








10 


tt**flU&33 g 

mtmi&H g 


23 


6.1 


30 


25S 








11 


tt^ll £50 g 
&mt\*:W g 


24 


5.$ 


44 


247 


ft*? 






12 


Jt4KS^46^:50 g 
Jtfc*«l£SQ g 


IB 


6.2 


31 


298 




s# 




13 


tt&$i6£3D g 
Jttfcfll £75 g 


22 


5.S 


45 


281 








14 


ftt$#l5£40 g 
£60 g 


26 


5.4 


39 


266 




a» 




15 


ftfe&<J2€50 g 
23fc#Jl €50 g 


23 


4.9 


40 


236 








16 


tkMmi&n g 
2afc0»JI €33 g 


21 


5.8 


36 


240 




m 





[0052] ot«« i e) KMm 7 -ent>iitzm?t& 
z^tzmm&Mzmmvmmfcs » m % ion 

nn 3 0 vmtt£Z> <fc 9 IClHllsj&fli U 4 5 0t, 1 B# 

*ofc (01) , 
|g<5B««jSrflEfk»OBI^ 5 *z m, 10 M m, 30/xm 

ttfi&Xitz (12), 

[0 0 5 3J 0ttfc#J17) v-y ziy^A-wilCT 

/v-s^boh (m3-a) *r»of+rt* -fv^mx-mt 

^r^m(Om (H]3-b) §:500 0^^ h n — 
4fc 10/i m left 5 <fc 3 le^fr U itj*£ 

>f S MftftKB (@3-c) £#fc 0 Zb\z.W&JkVm 
(#0 ^OEME 7 5 3 0 £flH>T£ffli\ £®SS! 

u *<o&. i 7 5 ic^s h^^r^fe^ 

/|g»Jh«r^Tt\ **flc«fS«:»fc (13 3) . ^<7)^, 8 
5^, 8 5%fS^CO^^T^3 6 6B#P a ^^U, 2 60 

[oo54] (nftM i 8 ) w&M m t mm<D%mz 
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(HJte0y i9) T«ffi»±iciii60y 1 1 ofiSftte^i- 
tz 0 *:<d'&, ±.mmm&m (®4 -b) *7.'*y$ v v 

tt&Mi 7^&lci; tiHtfl^tit (14- 
c) frtTV^*»t«S|l*»fc (lil4) „ ^^ictt^Jl 

[0 0 5 5] (HJS0IJ2O) i/y 3 y«>x/>-©J:(Cr 
5 0 0 0^-Vi/^ hi^— A^fiJcUfctO^Jilc:. 

^u, wk-ra kwi (@5- 

a) ^#fc 0 (1215 -b) $rJ£Ufc^s ^^>lc^ 

(®5-c) tisxmfcmi i<D&yt\± 

fr*\ fflfcr* b^n^my<^zf (15-c) 



'iyU— ttM<OHP 4 2 8 O^^TV-^K^^d 

1005 6J 
[£5] 

33 









3.3 


mm 


14 


turn* 


3.3 


mm 


3.0 




3.1 



Htt. K^Rx&tt, K^w*«*a, ten 

if 0«-F*»tfiftt ^ d 
10 2] *J6t*Jl l©«*tt«r*ri-.6»IBiafiR^6>fS' 

■[04] -JB^IIIStft^ri^frSiB^IWiBEI-C*) 

10 5] wfia»at¥»*ss'ia^wf®®t?fcs. 



[01] 



[02] 



[05] 



SI 

M 10 

£ o 




L 




to so so 

FLU UJcki«n Cum) 



30 



IS 



2 10 



40 i 



[03] 



lb) 




10 10 10 

FUa Iblckaeu <*im) 



40 



<©) ifty-fSK 



104] 





(51) Int. CI. 7 
// C 0 9 D 179/08 
CO 9 J 179/08 



F I 

H O 1 L 23/30 



B 5 F O 5 8 
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F?-A(#%) 4J038 DJ021 MA13 NA04 NA11 

NA14 NA21 PA17 PB09 PC03 

4J040 EH031 JB02 JB07 KA12 

KA13 KA15 U02 LA06 LA08 
MA04 MB09 NA20 

4M104 DD20 EE06 EE12 EE17 EE18 
HH09 HH20 

4M109 AA02BA01 CA05 CA12 CA21 
DB17 EA07 EA15 EC01 EC02 
EC04 EC05 ED03 ED06 ED07 
EE03 

5F033 HH08 HH11 PP06 PP15 PP19 
PP27 RR06 RR22 RR27 SS22 
TT04 WW03 XXOO XX12 XX17 
XX19 

5F058 AA02 AA04 AD04 AD08 AD 10 
AD11 AF04 AG03 AH03 BA04 
BA07 BC01 BC07 BD07 BD09 
BF02 



